Homeostatic role of Toll-like receptor 4 in the endothelium and heart.
Toll-like receptor 4 (TLR4) is a pattern recognition receptor for lipopolysaccharide from Gram negative bacteria and thus is integral to the innate immune response in mammals. In addition, TLR4 is associated with atherosclerosis in murine models. The current study shows that blood vessels from TLR4(-/-) mice have an intact endothelial layer and comparable expression of nitric oxide synthase 3 protein. However, endothelium-dependent dilation in response to acetylcholine in vessels from TLR4(-/-) mice is greatly reduced. By contrast, endothelium-independent smooth muscle dilation in response to sodium nitroprusside in vessels from TLR4(-/-) mice remains intact. Furthermore, this study shows that hearts from TLR4(-/-) mice display signs of left ventricular dilation. In contrast to results in vessels from TLR4(-/-) mice, endothelium-dependent responses to acetylcholine in vessels from TLR2(-/-) mice remain intact. These observations illustrate a novel role for TLR4 in the homeostatic control of a functional endothelium and, thereby, cardiovascular health.